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B cTaTHCTJf'JecKoti SU 3 -cHMMeTpHlJIIoti TeopHH pO)KJlCIIHSI 9l1eMeiJTap
ll/ 

llbiX lJ8CTHU JlllSI Ollp9Jl9l19HHS! BepoS!THOCTell OTJl9l1bHbiX K8H8l10B peaKUJIIH 
I 

He06XOJlHMO 3H8Tb TaK H83biB89Mbi9 "yHHTapHb!e aeca", PaclJ~T 9THX BCCOB 

CBSI38H C cepb93Hb!MH TGXHHlJCCKHMH TpyJlHOCTSIMH, nng Toro lJTOfibi 060il'f'H 

/2/ 
9TH TpyJlHOCTH 1 H9Jl8BHO B pa3BHTH9 pa60Tbl 6bll18 Bhlfi0llll9118 rrapaMeT·· 

pH38UHS! SU 3 -rpyllllbl H llOllYlJCHbl HHTerpal1bllbl9 Bb!p8)K91JHSI JlllSI BbllJHCll0-
/3/ 

IIHSI YIIHT8pllbiX BCCOB • 0Jlii8KO BBHJly rpoM03JlKOCTH 9TH Bblp8)1{91JHSI 

Mall094JijJeKTHBIIbl llpH llpaKTHlJGCKHX BbllJHCllGHHS!J!:: 

HH)Ke rroKa3allo, 'lJTO 8-rrapaMeTpHlJeCKoe rrpeJlcTaBneiJHe B JlellcTBH

TenbiiOCTH MO)KIJO 38M911HTb llpOCTbiM 2-rrapaMeTpHlJCCKHM JlllSI XapaKTepoB 

HCilpHBOJlHMoro llp9JlCT8Bl19HHSI1 lJTO cymeCTBCIIHO ynpomaeT pacq~T yHHTap-

llbiX Becoa. 

MeToJl paclJ~Ta Mbl HlllliOCTpHpyeM rrpoCTbiMH rrpHMepaMn, lJTO rroaao

nBeT HCilOl1b30B8Tb ero H TCM !jJH3HK8M 1 KOTOpb!e llllOXO 3H8KOMbl C TeopHelt 

~pyrrrr. 

floCKOllbKy B rpyrrrre SU 3 Kl18CC Ollp9Jl9l1SI9TCSJ JlBYMSI rrapaMeTp8MH
1 

TO xapaKTep S!BllSICTC.SI llHWb !JlyHKUHell 9THX JlBYX rrapaMeTpOB, nn.11 TpHill19•• 

Ta xapaKTep HMeeT BHJl 

1( ) ta 1 ta 2 +e-1Ca 1 +a 2 > X 0 a 1,a 2 =X=e +e 

I "'-
nlJ.IJ JlpyrHX lJ8CTO HCilOllb3Y9MbiX B CT8THCTHlJ9CKOti TeopHH HellpHBOJlHMbiX 

rrpet:~cTaaneHHil xapaKTepbi MO)KIJO Bhrpa3HTb qepea xapaKTep TpHrrneTa, x ~ 1 
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li To.Uo 

. 0 

X o 

x 1 =x·x*-1 
1 

1 

X 3 = (X )3 
- 2 X X * + 1 

0 

x2 = < x>2<x*)2- <x>a- <x*>a 
2 

/4/ 
l1crronb3YH .nanee MeTO.Ubi 1 rrpe.nno)KeHHbie B MOHorpaqmii , orrpe.neniiM 

aneMeHT o5'beMa rpyiiiibi 

dv 8 2(( )·2(( 2 )/2) = --
2
-sin a 1 -a 2 ; 2 sm a 1 + a 2 , 

3 77 . 

Ope.nenbi IIHTerpnpoaaHIIH s.nech cne.uyeT Bbi5npaTb TaK, 'IT05bi .. 

(1) 

OpoeKUIIH rrpoHsae.ueanit aerrpnao.niiMhiX rrpe.ncTaaneanit aa· rrpe.ncTaB

neane ( p, q] ( YHIITapHbiH Bee) IIpiio5peTaeT Ilpli 9TOM Bli.U IlpOCTOI'O JlBY-

KpaTHOI'O IIHTerpana: 

N 

U[p,q;pl ,q l, ... ,pN,qN]= J xp* n 
q I= I 

dV. ( 2) 

nonHbiH yunTapHbiH aec, ?npe.nenmoumit aepoHTHOCTb N -'laCTII'l-

Horo KaHana aeyrrpyroit peaKUIIli 

(p',q'] X (p",q"]-o(ql,q l]x (p2,q2] X'" X (pN ,qN] 

3aiiHlli9TCH Teiiepb KaK 
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(a) 

p,q 

rae cyMMn:poBaan:e
1 

BbmonasreTcsr no BCeM aerrpn:BO.IliiMhiM SU 3 -rrpeacTaB

nean:srM1 aa KoTopbre pasnaraeTcsr rrpon:sBeaean:e "aaqanbHhiX" rrpeacTaB

nean:ii [ p ', q '] x [ p ", q "] x/. 

Harrpn:Mep1 B cnyqae peaKun:n: B 1 + B 2 .... Br* + (\* + M1+ M 2 1 Koraa rrpu 

CTOnKHOBeHIIII JlBYX OKTeTHbiX 6apiiOHOB p0)!{Jl810TC5I ):(B8 6apiiOHHbiX pe30-

HOH8 II JlB8 OKTeTHbiX Me30H8 ( 8 + 8 JQ + J0 + 8 + 8) 1 IIepBb!H IIHTerpan 

B IIp8BOH '18CTII Bblp8)KeHn:SI ( 3) IIMeeT Bll.ll 

U[O,O; ... ]= fx 0 *(x 1
) 2 dV=1; 

0 1 

aaanorii'IHO Bb!'IIICnSIIOTCSI U ( [ 1, 1; ... ] = 2 , U [ 3,0; ... ] = U [ 0,3; ... ]= 1,U[2,2; ... L.l. 

TaKn:M )Ke o6pa3oM Bbi'In:cnsreTcsr n: BTopoii IIHTerpan Bb!pa)Kean:sr ( 3) 1 

" rrpe.llCTaBnSIIOIUIIii co6oii yHn:TapHb!H Bee B pa3nO)KeHn:n: KOHe'IHOrO COCTOSIIIIISI 

paccMaTpn:BaeMoii aaMn: peaKun:n: aa aerrpn:Boan:Mbie rrpeacTaBnel!nsr B···pasno

)Kel!n:n: H8'18nbHOrO COCTOSIHIISI 8 + 8: 

u 1 [ 1, 1; ... 1 = 12; U1 [ 3,o; ... 1 = 12; u 1 [ o,3; .... 1 = 10 . 

ITonl!biii yan:Tapl!biii Bee 

U = I U [ p , q ; ... 1 U 1 [ p, q ; ... 1 = 70 . (4) 
p,q 

x/ 
¢opMyny (3) aeTpyaao o6o6mnTb aa peaKu~n: n~6oro qn:cna aaqanb

P 
Hb!X '18CTIIU M > 2 ' H8Jl0 TOnbKO rrpon:sBe):(el!n:eMXq' xp·, 38Mel!n:Tb 118 npo-
n:sBeaeaue M cooTBe.TcTByiOmn:x xapaKTepoB If XPl ,To'II!O TaKoe )Ke cooT-

- Qj I!OllleHn:e IIMeeT MeCTO JlnSI n1060n: SUn -rpyiiiibi1 IIHTerpn:pOB8l!IIe B STOM 
cnyqae 6yaeT BbiiionHsrTbCSI no n -1 rrapaMeTpaM. • 
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Bbl':mcnenne ynHTapnoro aeca U eme 6onee ynpomaeTcSI, ecnn 

38M9THTb1 'ITO npaByJO 'l8CTb COOTllOW9llH.H ( 3) MO)KHO 38M9llHTb Bb!p8)1{9-

l!H€!M 

f xp '* 
q' 

"* N p n pI X, X dV. 
q l = 1 q I ( 5) 

3To noaaonSieT 3HattHTenbHO coKpaTHTb 'lHcno Hl!TerpHpoaaHHll:, TaK, B 

pacCMOTpel!HOM UpHMepe HSM UpHWnOCb Bbl'liiCniiTb aeCSITb OTaenbllbiX 

nnTerpanoa, B TO )Ke apeMSI Bbipa)KeHHe ( 4) noaaomwT o6oll:THCb acero 

nHlllb oaHHM IIHTerpHpOBal!HeM: 

f ( X\* X; X : ) 2 d V = 70 • 

OtteHb npocTo ynnTapHbill: aec BbittncnsteTCSI TaK)Ke H a TOM cny_qae, 

Koraa l!attanbHOe COCTOSilllf9 peaKUIIII .nOnliOCTbiO KOl!KpeTH31IpOB8HO (na-

npHMep, p + n ... 8 + 8 + 10 + 10), npH 9TOM 

U= I(K:)
2

U1 [p,q; ... 1, 
p,q .. 

.rae K : ..; Ta6ynnpoaaHHbie Koa<f><Pnunel!Tbi Kne6ma-fopaona, Bb1pa)KaiOIUHe 

HattanbHOe ·COCTO!lHHe peaKUHH ttepe3 HenpHBOaHMbie SU 8 -COCTOSIHHSI , ( B cny-

'lae peaKUHH p + n -+ ... 9TO npOeKUHH COCTOSIHHSI p + n Ha HenpnaoaH-

Mb!O npeacTaBneHH.H pa3n0)1{9HHSI 8 + ~) i BenHttHHb1 U1 HM910T TOT )Ke 

CMbiCn1 . liTO H B ljlopMyne ( 4) • 

EcnH BM9CTO ( 3) BOCflOnb30B8TbCSI Bb!pa)Kel!H9M ( 5) 1 TO MO)KHO OflSITb 

o6oATHCb nHlllb oaHHM HHTerpHpOBSHHeM: 

P* p 2 N PI 
U = f I X (K q ) TI X d V • 

p,q q I= 1 q 1 ( 6) 

Han6onee cno)Kl!biM SIBnsteTC!l cnyttai1, Koraa nonnocTbJO KOHKpeTH3Hpo-

B8Hlbl COCTOSIHHSI 'l8CTHU KSK B HattanbHOM 1 TaK H B KOH9ttHOM COCTOSIHHSIX 

. + -
(nanpHMep, p+ n ... 2N*+ K + K ) • Bbipa)Kel!He anSI ynnTapn.oro aeca 

6 

-· r ,. 

l 
! 

' 
• •\ 

B aToM cnyqae nonyqaeTCSI 

HanbHOi1 <f>yHKUHH D CC 

N N 

TI)(PI ... nPTI D pI ;U 
I= 1 ql ql= 1 ql 

3nech o6oanaqeno 

C Pq = {_n Pq )
2 

d CU = d V sin 2 {) COS 
2 

() 

o < < e , ¢ 1 , ¢2 )5. 

nPq - paaMepnocTb npeac 

<f>yHKUHH 'l8CTIIU B HattanhHI 
/3/ . 

nanpnMep, B pa6oTax ). 
p 

BenH'liiHbi C q npocTc 

Kne6wa-fopnona: 

cP, 
q 

I1cnonbaoaanHe anSI pf 

anattHTenbHO ynpomaeT Bbi' 

Mbi 6nar~aapllbi H. T. 
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:>nee ynpomaeTC.H 1 · ecnH 

MO)KHO 3aMeHHTb Bb!pa)Ke-

( 5) 

iiHTerpHpoaanHtt. Tax, B 

IHTb ]leC.HTb OTJlenbHblX 

>saon.HeT o6oliTHCb acero 

.fi TaK)Ke H B TOM cny.qae1 

l KOHKpeTH31IpOBaHO ( Ha-

5rua-fopJlona, Bbipa)KaK>mlie 

Mbxe SU 8 -cocTO.HHH.H ,(a cny-

ff.H p + n na nenpiiBOJlH-

IHbi U1 HMeKlT TOT )Ke 

eHHeM ( 5) t TO MO)KHO Oll.HTb 

( 6) 

(a llOnHOCTbKl KOHKp9TH3Hpo-

H B KOHe'IHOM COCTO.HHH.HX 

e Jln.H ynHTapnoro aeca 

a aToM cnyqae nonyqaeTc.H saMeaoll: xapaKTepoB B $opMyne ( 3) na n~~:aro-

nanbnoll: $ynKUHH D COOTBeTCTBYKllllHX llpencTaBneUHii:: 
N N 

n xp 1 -+np n 
I= I ql ql= 1 

f I 
p,q 

3nech o6osnaqeao 

p p 2 p* 
Cq=(nq) Jxq 

p* P N PI 
X Cq TI D q d cu 

q I= I I 
( 7) 

nP - pasMepnocTh npencTaBneHH.H [ p, q 1 ; 
q 

p 

11: D q ,_ nHaronanbllbie 

$yHKUHH 'laCTHU B HaqanhHOM COCTO.HIIHH ( .HBHblH BHll 9THX $yHKUHH llpl!Benen, 
/3/ . 

aanpHMep, B pa6oTax ) • 
p 

BenH'IHHbi C q 

Kne6rua-fopnona: 

llpOCTO CBH3aHbl C Ta6ynHpOBaHHblMH IW9$$1IUHeHT8MH 

.. 
CP=np(KP )

2
• 

q q q 

11cnonhsoBaHHe nnH pac'leTa yHHTapHbiX aecoB $opMyn ( 5), ( 6) n ( 7) 

3Ha'IHTenhHO ynpomaeT Bbl'IHCneHIIHo 

Mbi 6nar~napHbi 11. T. Tonopoay sa o6cy)Kne!IIIe pesynhTaToB. 
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PyxoniiCh nocTyniina B IISllaTenhCKIIii oTnen 

5 anpenH 1971 rona. 
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